The title hemihydrate, C 12 H 9 N 5 Á0.5H 2 O, was isolated from the condensation reaction of quinoline-2-carbaldehyde with 4-amino-4H-1,2,4-triazole. The Schiff base molecule adopts an E configuration about the C N bond and is approximately planar, with a dihedral angle between the quinoline ring system and the 1,2,4-triazole ring of 12.2 (1) . In the crystal, one water molecule bridges two Schiff base molecules via O-HÁ Á ÁN hydrogen bonds. The Schiff base molecules are interconnected bystacking interactions [centroid-centroid distances of 3.7486 (7) and 3.9003 (7) Å ] into columns along [110].
The title hemihydrate, C 12 H 9 N 5 Á0.5H 2 O, was isolated from the condensation reaction of quinoline-2-carbaldehyde with 4-amino-4H-1,2,4-triazole. The Schiff base molecule adopts an E configuration about the C N bond and is approximately planar, with a dihedral angle between the quinoline ring system and the 1,2,4-triazole ring of 12.2 (1) . In the crystal, one water molecule bridges two Schiff base molecules via O-HÁ Á ÁN hydrogen bonds. The Schiff base molecules are interconnected bystacking interactions [centroid-centroid distances of 3.7486 (7) and 3.9003 (7) Å ] into columns along [110] .
Structure description
Schiff bases containing a heterocyclic 1,2,4-triazole moiety have been investigated for their bioactivities and pharmaceutical applications (Bhalgat et al., 2014; Saadaoui et al., 2019; Zhang et al., 2019; Akin et al., 2019) . Recently, the structures of Schiff bases obtained from 3-amino-1H-1,2,4-triazole have been reported in detail (Kołodziej et al., 2019) . In the present work, we report the crystal structure of a new Schiff base, namely N-[(E)-quinolin-2-ylmethylidene]-1,2,4-triazol-4-amine hemihydrate. Fig. 1 illustrates the molecular structure of the title compound with the atomic numbering. The bond lengths and angles are within the expected range and normal values. In particular, C3-C4, C3-N4 and N3-N4 bond lengths are 1.475 (2), 1.279 (2) and 1.387 (2) Å , respectively, confirming its Schiff base structure. The title compound as a whole is a conjugated system with two aromatic fragments (quinoline and triazole) linked by the azomethine C3 N4 double bond and is approximately planar, adopting an E configuration. The azomethine (N4/C3/H3) fragment is twisted by 7.36 (9) with respect data reports to the quinoline ring system, and the dihedral angle between the quinoline ring system and the 1,2,4-triazole ring is 12.2 (1) .
In the crystal, the O atom of water molecule lies on a twofold rotation axis and also close to the plane of the adjacent quinoline ring system, deviating by 0.157 Å . As a result, the water molecule forms a symmetric system of O-HÁ Á ÁN hydrogen bonds (Table 1) with two Schiff base molecules (Fig. 2) ; the hydrogen bonds link the water molecule with the 1,2,4-triazole rings. The Schiff base molecules are stacked, forming molecular columns along [110] (Fig. 3) bystacking interactions with centroid-centroid distances of 3.7486 (7) Å between the C1/N1/N2/C2/N3 and C7-C12 rings, and 3.9003 (7) Å between the C1/N1/N2/C2/N3 and N5/C4-C7/C12 rings.
Synthesis and crystallization
A solution of quinoline-2-carbaldehyde (1.00 g, 6.0 mmol) was mixed with an equimolar solution of 4-amino-4H-1,2,4-triazole (0.54 g, 6.0 mmol) in a mixture of absolute ethanol and chloroform (1:1) (20 ml). Glacial acetic acid (2 drops) was added into the reaction mixture, followed by heating at 351 K for 6 h for complete conversion to the product (as confirmed by TLC analysis). The mixture was then kept in an ambient environment for two weeks. The crude product obtained was recrystallized from ethyl acetate solution, giving clear brown crystals (yield 55%) suitable for X-ray analysis. Presumably the water molecule of crystallization was absorbed from the atmosphere or as a by product during the synthesis. Analysis: 1H , H-6. J = 8.12 Hz), 8.12 (m, 2H, H-8,11), 7.89 (t, 1H, H-10, J = 6.8 Hz), 7.75 (t, 1H, H-9, J = 6.8 Hz). 13 Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A partial packing diagram of the title compound, showing two Schiff base molecules linked by two identical intermolecular O-HÁ Á ÁN hydrogen bonds.
Figure 3
A partial packing diagram of the title compound, showing a molecular column formed bystacking interactions.
Figure 1
The molecular structure of the title compound, showing the atomlabelling scheme and 50% probability displacement ellipsoids. Computer programs: APEX3 (Bruker, 2014) , SAINT (Bruker, 2014) , SHELXT (Sheldrick, 2015a), SHELXL2014 (Sheldrick, 2015b) , SHELXTL (Sheldrick, 2008) .
(Aryl C-H), 1597 (C N), 1051 (N-N), 957 (C S). EI-MS calculated for C 12 H 9 N 5 [M] + : 223.24, Found: 223. m.p. 487-489 K.
The title compound was also synthesized using a green synthesis method. A solution of 4-amino-4H-1,2,4-triazole (0.11 g, 1.3 mmol) in 5 ml of distilled water was added to quinoline-2-carbaldehyde (0.20 g, 1.3 mmol) in 5 ml of distilled water. The resulting mixture was then stirred at room temperature for 1 h while the reaction progress was monitored by TLC. The clear light-brown crude product formed quantitatively after 1 h and was vacuum filtered, dried and recrystallized from ethyl acetate solution to give clear dark-brown crystals with 60% yield. The recrystallized compound from the conventional synthesis method and that from the green method were confirmed to be identical as given by the similar data from FTIR, TLC, MS, and melting-point measurements.
Refinement
Crystal data, data collection and structure refinement details of the title compound are summarized in Table 2 .
data-1
IUCrData (2020). 5, x200134 full crystallographic data IUCrData (2020) . 5, x200134 [https://doi.org/10.1107/S2414314620001340] Quinolin-2-ylmethylidene]-1,2,4-triazol-4- where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.22 e Å −3 Δρ min = −0.22 e Å −3 Extinction correction: SHELXL2014 (Sheldrick, 2015b) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.0104 (4)
N-[(E)-

N-[(E)-Quinolin-2-ylmethylidene]-1,2,4-triazol-4-amine hemihydrate
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
data-2
IUCrData (2020). 5, x200134
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) C9 0.0174 (5) 0.0241 (6) 0.0132 (5) 0.0009 (4) 0.0037 (4) 0.0022 (4) C10 0.0149 (5) 0.0210 (6) 0.0182 (5) −0.0021 (4) 0.0027 (4) 0.0021 (4) C11 0.0160 (5) 0.0184 (5) 0.0153 (5) −0.0010 (4) 0.0012 (4) −0.0009 (4) C12 0.0136 (5) 0.0164 (5) 0.0132 (5) 0.0032 (4) 0.0020 (4) 0.0010 (4) O1W 0.0228 (6) 0.0227 (6) 0.0356 (7) 0.000 0.0153 (5) 0.000
Geometric parameters (Å, º) (15) 
